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Introduction
In RAN3#117e and RAN3#117bis-e meeting, the following agreements related to U2U relay and multi-path authorization were agreed. 
	RAN3#117e:
RAN3 waits for RAN2 progress on E2E PC5 QoS split for U2U relay. 

WA: NG-RAN receives the multi-path authorization from the AMF.  

WA: Support U2U relay in CU-DU split architecture, FFS on the enhancements  
RAN3 can further study the following issues after taking the progress in other groups into account:

- whether the 5G ProSe Authorized IE could be extended to include the U2U relay authorization.

- F1AP enhancement for PC5 RLC channel configuration for U2U relay.
RAN3#117bis-e:

WA: The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed.

RAN3 waits for RAN2’s discussion on U2U relay authorization.

RAN3 waits for RAN2’s progress on the gNB involvement for U2U relay.


For U2U relay authorization and F1 enhancements, RAN3 waits for RAN2’s discussion/progress. RAN2 has no clear conclusion for these aspects. For multi-path authorization, RAN3 had made two working assumptions. In this contribution, we will further discuss multi-path authorization and give text proposal to NGAP specification. 
Discussion
 Multi-path authorization is captured in SA2 Sol#26 in TR 23.700-33, which is for multi-path transmission via L2 U2N relay:
	Solution #26: Multi-path transmission via Layer-2 UE-to-Network Relay
	Remote UE:
-
Multi-path connection establishment and the transfer of data via both paths.
NG-RAN:

-     Multi-path connection establishment and the transfer of data via both paths, taking into account authorization from AMF.

AMF:

-     Provide authorization to NG-RAN.


In addition, SA2 evaluated and concluded that:
	7.5
Key Issue #5: Support of multi-path transmission for UE-to-Network Relay
The Key Issue #5 covers two aspects:

-
Aspect #1: Whether and how Policy authorization is used for path selection between direct Uu and indirect path via Layer 2/3 U2N Relay UE: Transmitting some service data flow via U2N Relay path if available with policy guidance.

-
Aspect#2: Whether and how to enhance the existing procedures to support Multi-path Transmission: Transmitting service data flow simultaneously via direct Uu path and U2N Relay path.

......
For Aspect #2, there are following solutions:

-
Sol #26 addresses Layer 2 U2N Relay aspect and mainly focuses on the high level description of multiple path transmission, which has significant RAN dependency.

......

For multi-path transmission via Layer 2 U2N Relay:

-
for MR-DC based mechanism (e.g. Sol#26, Sol #40), it mainly relies on work in RAN WGs to support multi-path transmission via Layer 2 U2N Relay UE, with the difference being that Sol#26 has no normative work is required for SA2, whereas Sol#40 does;

-
for dual PDU Session based mechanism (i.e. Sol #39), from SA2 aspect, the enhancement may be on policy authorization for multi-path transmission (i.e. proposed in Sol#25), it would also require work in RAN WGs.
......
8.5
Key Issue #5: Support of multi-path transmission for UE-to-Network Relay
For Key Issue #5 "Support of multi-path transmission for UE-to-Network Relay", the followings are taken as conclusions:
......
-
For multi-path transmission via direct Uu path and Layer 2 U2N Relay UE:

-
Multi-path transmission via direct Uu path and Layer 2 U2N Relay will be defined by RAN WGs and alignment work can be made by SA2 based on the progress and outcome in RAN WGs.


As we can see, SA2 Sol#26 for multi-path via L2 U2N relay has RAN dependency, SA2 thinks it will be defined by RAN and alignment work can be made by SA2 based on the progress and outcome in RAN. It seems SA2 will not further discuss the multi-path authorization as they consider this is in RAN scope. To make progress on, RAN3 could further discuss the multi-path authorization issue and inform SA2 of the RAN3’s agreements for their confirmation.
Based on SA2 Sol#26, the multi-path authorization is for L2 U2N remote UE. NG-RAN receives the multi-path authorization from the AMF and uses the multi-path authorization to verify a L2 U2N Remote UE is authorized to use the multi-path transmission for specific ProSe service(s). It seems the multi-path authorization for relay UE is not discussed in SA2 and RAN3. 

In multi-path transmission, the U2N relay UE in the indirect path provides relaying services as legacy U2N relay communication. There is no difference from the legacy U2N relay communication for U2N relay UE. So, the multi-path authorization for U2N relay UE is not needed. 
Proposal 1: Multi-path authorization for U2N relay UE is not needed.
In addition, during remote UE’s mobility, source gNB shall transfer the multi-path authorized information to target gNB during the handover preparation procedure.

Proposal 2: Multi-path authorization should be included in XnAP message.
In intra-DU multi-path case, DU is serving both direct path and indirect path for remote UE. Thus DU should be aware of the multi-path authorization info of remote UE and then provide the remote UE with both direct path and indirect path configuration. That is, CU shall provide multi-path authorization info of remote UE to DU in this case. While in inter-DU multi-path case, each DU serves either direct path or indirect path, CU is not necessary to provide multi-path authorization info of remote UE to any one of the DUs.  
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Figure 1. Illustration of intra-DU/inter-DU multi-path transmission
Proposal 3: For intra-DU multi-path case, CU needs to provide multi-path authorization to DU in F1AP message.

It is not clear if SA2 will further discuss multi-path authorization or wait for RAN WG’s progress. To avoid both SA2 and RAN3 are waiting for each other and to make progress on, it is helpful that RAN3 sends an LS to SA2 to inform them of RAN3’s discussion on multi-path authorization and asks for SA2’s confirmation or feedback.
Proposal 4: RAN2 sends LS to SA2 to inform RAN3’s agreements on multi-path authorization and asks SA2’s feedback.
Conclusion
In this contribution, we further discussed multi-path authorization related issues. And we have the following observations and proposals:

Proposal 1: Multi-path authorization for U2N relay UE is not needed.
Proposal 2: Multi-path authorization should be included in XnAP message.
Proposal 3: For intra-DU multi-path case, CU needs to provide multi-path authorization to DU in F1AP message.

Proposal 4: RAN2 send LS to SA2 to inform RAN3’s agreements on multi-path authorization and ask SA2’s feedback.
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1
Overall description

RAN3 had discussed the authorization for multi-path transmission, and had made the following working assumptions:

	WA: NG-RAN receives the multi-path authorization from the AMF. 

WA: The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed.

Multi-path authorization for U2N relay UE is not needed.
Multi-path authorization should be included in XnAP message.
For intra-DU multi-path case, CU needs to provide multi-path authorization to DU in F1AP message.


RAN3 would like to ask SA2 to confirm whether the core network will provide multi-path authorization to NG-RAN and whether the above working assumptions are fine to SA2.
2. Actions: 

To SA2 and RAN2:
ACTION: 
RAN3 kindly asks SA2 to take the above information into consideration for the future work, and provide feedback if needed.

3. Date of Next RAN3 Meetings:

3GPP TSG RAN3#119             27 Feb – 3 Mar 2022
  Athens, Greece
3GPP TSG RAN3#119bis         17 Apr - 26 Apr 2022          Online
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